Studies were carried out in male hospital patients who were above age 35 and who had been fasted for 10 to 15 hours. All but one subject were free of serious disease and none was diabetic.
Previous studies of the uptake and release of free fatty acid (FFA) of various tissues (1, 2) have indicated that during the basal state there is usually a net release of FFA from the leg, but a more variable response in the forearm. This variability of forearm arteriovenous FFA differences has raised the issue of whether or not arteriovenous differences of total FFA alone provide an accurate index to the dynamiiics of FFA transport across peripheral areas. The studies reported here indicate that the characteristics of C14-labeled palmitate transport miiay le disparate witlh arteriovenous differences of total FFA, and that evidence of tissue uptake of FFA miiay be apparent in the presence of negative arteriovenous differences of total FFA.
METHODS AND MATERIALS
Studies were carried out in male hospital patients who were above age 35 and who had been fasted for 10 to 15 hours. All but one subject were free of serious disease and none was diabetic.
Sixteen subjects were studied by infusing into an arm vein 0.004 to 0.010 mc of albumin-bound palmitic acid-1-C14 by means of a Bowman constant infusion pump.' Individual dosage was determined according to age. One seriously ill aphasic patient with a progressive degenerative central nervous system disorder received 0.030 mc over a period of 3 hours. The albumin-bound palmitic acid-i-C1 was prepared as previously described (3) and mixed with an appropriate amount of physiological saline solution so that the desired amount of label could be administered at the rate of 2. samiple from veins wh1ich were thought to drain specifically deep forearm tissue or muscle. In 6 subjects, sampling was continiued after the infusion was stopped. The use of a tourniquet to collect venous blood was generally avoided, however, wlhen the use of a tourniquet became necessary no inconisistenicies were noted in the results.
FFA concenitration xvas determined by the method of Dole (4) . Palmitic acid-1-C14 was extracted, separated from other lipids, and measured as previously reported in a windowless gas-flow counter (3) . Later a Packard tri-carb liquid scintillation spectrometer was used. Samples were prepared for this detector essentially in the same manner with the following exceptions: the heptane extracts of fatty acids, together with 12.5 mg of palmitic acid carrier, were put into scintillation vials. The solvents were evaporated by blowing a stream of cool air from a hair dryer across the mouth of the vials. Ten ml of toluene-phosphor solution was then added and the samples counted to a maximum error of 3 per cent. Addition of an internal standard revealed no significant quenching.
RESULTS
During constant infusion the arterial level of label rose rapidly at first and reached a value in about 12 to 15 minutes 2 from which it increased 2 If a substance is injected into a fixed volume "v" at the rate of "a" units per unlit time, and a constant fractioni "K" of the amount present is removed per unit time "t," the amount of the substance "x" present at any time is equal to (a/K) (-e-Kt). Also, if "c" is the concentration of label, and "v" its volume of distribution, c= (a/Kv) (I-e-t) (5) .
Wheni t = 00, e-" = o and x = a/K. WhIien the concenitration of label becomes constant, (at t = x) the rate of influx equals the rate of efflux. If one selects arbitrary values for t, a, and K, and plots x = (a/K) (1-e-t), x will rise rapidly at first and then (10) . The low value of 7 per cent seemed to indicate that oxidation of other substrates was primarily responsible for the oxygen consumption, and it was their suggestion that "the small fraction of fatty acids which is unesterified" may be such an energy source. The majority of Gordon's observations of the arteriovenous differences of total FFA were consistent with this hypothesis (1) but not in all instances. Even though blood was sampled from "deep" veins several negative arteriovenous differences were observed and the presence of these negative arteriovenous differences across the fore- The role which recirculation of label might play in the observed magnitude of the arteriovenous difference of palmitic acid-1-C14 is a moot point, since there is no direct evidence that FFA, an insoluble material requiring albumin for its transport, behaves like a freely diffusible ion.
The fate of the removed palmitic acid-1-C14 is not answered by these observations. Simultaneous measurement of the arteriovenous difference of labeled C1402 might provide further information.
SUMMARY AND CONCLUSIONS 1. The arteriovenous difference of palmitic acid-1-C14 was measured in the human arm and leg during constant infusion of this isotope. Total plasma free fatty acid arteriovenous differences were measured simultaneously in the same blood.
2. The results indicate that in the resting, fasted subject, paliimitic acid-1-C14 was extracted by the arm or leg even when there was a net release of total free fatty acids.
